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片断。通过基因重组将 GO 基因克隆到载体 pAO815 中，构建了胞内表达载体
pAO815/GO。重组质粒以 Bgl II 线性化后电转整合至甲醇营养酵母 GS115 染色
体。胞内蛋白采用 SDS-PAGE 电泳分析，结果显示诱导表达蛋白的分子量约为
40 kDa。甲醇诱导重组菌表达，并对诱导的条件进行优化，确定 佳的 pH 为
6.0， 佳的表达时间为 96 h， 佳混合碳源为 10 g/L 山梨醇和 0.5 g/L 甲醇。




果表明：在乙醇酸浓度为 0.20 mol/L, 重组酵母湿菌体为 1O g/L，黄素单核苷





















Glycolate oxidase is a flavin mononucleotide (FMN)-dependent protein that 
catalyze the oxidation of glycolic acid to glyoxylic acid, with concomitant reduction 
of O2 to H2O2.Glyoxylic acid is a fine chemical with diversified applications in 
perfumery, pharmaceutical, and agrochemical industries. This biocatalytic process, 
involving the oxidation of glycolic acid by glycolate oxidase and catalase, produces a 
higher yield of glyoxylic acid and fewer undesirable waste streams than current 
methods of manufacture. The goal of this work was to synthesize of glyoxylic acid by 
constructing gene engineering strain. It mainly fouced on construction of recombinant 
Pichia pastoris producing GO, optimization of fermentation conditions, conditions of 
synthesis of glyoxylic acid. 
A cDNA coding for glycolate oxidase was isolated from fresh spinach leaves by 
RT-PCR. The glycolate oxidase gene was cloned into the pAO815 under the control of 
AOX1 promoter and integrated into the genome of methylotrophic yeast Pichia 
pastoris GS115. SDS-PAGE analysis of cell lysate from methanol-induced expression 
strain demonstrated that the molecular weight of the recombinant GO was about 40 
kDa. Fermentation conditions of recombiant Pichia pastoris in shake-flask cultivation 
were investigated. The maxium activity of GO reached147 IU/g wet cell when the 
strains were cultured at 30 ℃ and pH 6.0 with 10 g/L sorbitol and 0.5 g/L methanol 
as carbon sources. 
Recombinant Pichia pastoris which expressed glycolate oxidase and endogenous 
peroxisomal catalase was used as catalyst in synthesis of glyoxylic acid. The reaction 
conditions on the systhesis of glyoxylic acid by bio-catalyst were examined in this 
work. Results showed that the yield of glyoxylic acid was 85.0% under the conditions 
of 0.20 mol/L glycolic acid, 0.01 mmol/L flavin mononuleotide, pH 8.0, air rate of 15 
L/h, temperature 25 ℃ and reaction time 96 h. 
 








































































































在 10~15 ℃下，以 HNO3 或 H2SO4 为催化剂，空气氧化乙醇酸可以制得乙
醛酸。或在 100 ℃时用含 Zr 的 Cu 的氧化剂，氧气氧化乙醇酸 3 h, 转化率仅





1.3 乙醛酸的生物法合成进展  
乙醛酸生物法合成途径，目前报道 多的是乙醇酸在乙醇酸氧化酶的催化




1.3.1 乙醇酸氧化酶  
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